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NASA

Capability Driven Exploration

Notional Incremental Expansion of Human Space Exploration Capabilities
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* Long Duration Habitat
« Radiation Storm Shelter
e High | 5 Propulsion

» Telerobotics
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* The mission system is launched to the
ISS-EP followed by the crew with a
cryogenic kick stage

* We propose use of a SEP tug for deep
space propulsion aided by the kick stage

Before Crew Activation

After Crew Activation
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Pressurized Volume per Crewmember
for Historical Vehicles
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Prior Technology and Spacecraft
Production Programs Boom
Gaseous Xe
propellant
management SOIal\L; Artray
NASA as
Docking
System
Liquid Xe
ropellant
o) PMAD o :gement Alpha-joint 320 kW SEP
SWP (Similar to Operational Spacecraft
ISS Beta joint
30 kW SEP
Demo Spacecraft
HET thruster Triple Panel
FAST single and PPU Module
panel module
2010 2012 2014 2016 2018 2020 2022
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SEP Demonstrator
Qualifies 30 KW Array & PMAD

Minotaur IV Class
Compact Bus

Additional modules power
flight-proven 702 for deep
space and other missions

702 Class
Bus

New large spacecraft bus supports heavy cargo and ¢ rewed missions to GEO, L-1, NEO Ad\iand beyond
Modular system allows thrust/payload/trip time opti mization of total acquisition cost

Exploration Class
Deployable Boom
Bus

I I ! I I I I I
33KW 66KW  99KW  133KW 167 KW 200 KW 333 KW 400 KW
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Considerations:

— Eccentricity (close to 0)

— Semi Major Axis (close to 1.0)
— Min Delta V

— Launch Period

NEASs - Binzel Diagram

All Candidate Targets are Very Small Bodies - “Zero G”
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2024 Crew Mission to NEA 2008EV5

11/15/2024
Depart NEO 10/16/2024
Arrive NEO
6/3/2025
6/3/2024 Arrive EML1
Depart EML2

» Transit to Asteroid takes about 100 days; Kick sta  ge used to shorten trip

o Approximately 30 days at NEA; Overall trip takes ~ one year
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 Asteroid “First” Mission benefits

* Increased Scientific understanding of NEAs and “Dee p Space” environment
* Physical composition
* Environments/Hazards
* In Situ Resource characterization

» Validate and utilize critical exploration capabilit ies
e Long Duration Habitats
« ECLSS
» Radiation Storm Shelter
» High I s, Propulsion (High Power SEP)
» Telerobotics

 Expand Human presence far beyond LEO
» Operations
* Logistics

Exceptional Training Ground for Crewed Mars Missions
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